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Photon Upconversion Fluorescent Probe for Sequence Selective Detection/Imagine
of Double-Stranded DNA
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We report a new fluorescent probe that utilizes triplet-triplet
annihilation-based photon upconversion. In particular, for analyses of the androgen-responsive
sequence (ARE) in genomic DNA, we designed a type of ARE-binding pyrrole-imidazole polyamides
incorporating Pt-coproporphyrin (PtCP) and anthracene (ANTH). We successfully developed a practical
synthetic route in the first half of the research period. Subsequently, we studied the binding
behavior to the ARE fragment and measured the fluorescence spectra for the ARE-DNA probe using a
laser excitation fluorescence spectrophotometer. At last, we found that when the PtCP in the
molecule was excited with excitation light at 533 nm, the molecule gave the phosphorescence of PtCP
(650 nm) and the fluorescence from ANTH (480 nm). Therefore we concluded that, for the first time,
we successfully developed a photon upconversion probe for DNA analyses.
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